Aim: The eruption of Mount Merapi in Indonesia caused losses, stress, and psychological distress for relocated survivors. Meaning in life is reported to be associated with mental health. This study aimed to investigate the associations among loss, stress related to changes in daily life, meaning in life, and mental health of the relocated survivors. Methods: A cross-sectional study using convenience sampling was conducted in two relocation areas with people from the most damaged villages. Losses, stress related to changes in daily life, mental health, and meaning in life were assessed using the losses questionnaire, the stress related to changes in daily life questionnaire, the Self-Reporting Questionnaire (SRQ-20) and the Life Attitude Profile-Revised Questionnaire (LAP-R). The Mann-Whitney U-test, Kruskal-Wallis test, Spearman's rank test and hierarchical multiple regression were performed for data analysis. Results: Respondents included 172 women and 24 men (mean age = 40.0 years). Nearly one-third of respondents scored seven or more in the SRQ-20, suggesting possible mental health problems. Meaning in life was negatively correlated with stress related to changes in daily life (r s = ¹0.281, p < 0.001) and mental health problems (r s = ¹0.259, p < 0.01). However, meaning in life did not significantly contribute to mental health problems after adjusting for loss and stress related to changes in daily life (¢ = ¹0.092, p = 0.190). Conclusions: Meaning in life is negatively correlated with mental health problems and stress related to changes in daily life. Support to help the survivors find meaning in life may alleviate psychological distress related to relocation stress.
INTRODUCTION
Indonesia is one of the top five countries most frequently affected by natural disasters (Guha-Sapir, Vos, Below, & Ponserre, 2011) . Major natural disasters in Indonesia include earthquakes and volcanic eruptions. In 2010, the most active volcano in Indonesia, Mount Merapi, erupted. According to The Indonesian Ministry of National Development Planning (BAPPENAS) and The depression (Goto, Wilson, Kahana, & Slane, 2006; Telles, Singh, & Joshi, 2009; Thavichachart et al., 2009) , and anxiety (van Griensven et al., 2006) . The psychological effect of disaster is even greater for relocated disaster survivors. Relocated survivors have higher levels of depression than those who are not relocated (Najarian, Goenjian, Pelcovitz, Mandel, & Najarian, 2001 ). The experience of relocation predicts depression (Kiliç et al., 2006) and PTSD (Chen et al., 2011) . Experiencing multiple relocations (more than twice) is associated with greater PTSD symptoms (Goto et al., 2006) . Moreover, relocation can be highly difficult and stressful. As a result of relocation, survivors experience environmental stress (e.g., decline in the number of rooms), social stress (e.g. stopped participation in social activities) (Riad & Norris, 1996) , loss of social support networks (Sanders, Bowie, & Bowie, 2003) , and find it difficult to engage in livelihood activities (Raju, 2013) .
While these studies indicate that the psychological effect of relocation could be detrimental to the mental health of disaster survivors, 'meaning in life' has been reported to have an association with mental health. For example, Kleftaras and Psarra (2012) found a high level of meaning in life to be negatively associated with lower psychological health (somatic symptoms, anxiety, social dysfunction, and depression symptoms) among men receiving basic training at the army navy training center on the island of Poros. Another study found that meaning in life is negatively associated with depression severity among military veterans (Blackburn & Owens, 2015) . Previous studies indicate that meaning in life mediates the effects of stress on mental health. For example, meaning in life is revealed as a protective factor against health risk behavior among adolescents (Brassai, Piko, & Steger, 2011) and as a protective factor of the positive effect in conditions with acculturative stressors among Chinese postgraduate students studying abroad (Pan, Wong, Chan, & Joubert, 2008) .
The concept of 'meaning in life' was developed by Viktor E. Frankl. According to Frankl (2008) , people who have meaning in their life are more likely to survive than those who do not, and people can find their meaning in life by examining their attitude toward unavoidable suffering. Disaster brings about situations we have no control over and can cause "unavoidable suffering". Nevertheless, we are able to find meaning through choosing our own attitude and taking responsibility to fulfill what we are supposed to do.
In disaster conditions, meaning in life is associated with survivors' mental health. For example, a higher sense of meaning in life is associated with lower PTSD severity, reduced depressive symptoms, and higher selfreported positive emotion (Feder et al., 2013) . However, there are limited studies examining the effect of meaning in life on alleviating mental health problems among relocated disaster survivors. There are also limited studies examining the relationship between disaster survivors' difficulties and their mental health.
Therefore, this study aimed to investigate the associations among loss, stress related to changes in daily life, meaning in life, and mental health of the survivors relocated after the eruption of Mount Merapi in Yogyakarta, Indonesia. Our process is as follows:
1. Describe loss, stress related to changes in daily life, meaning in life and the mental health of relocated disaster survivors. 2. Clarify the relationship between loss, stress related to changes in daily life, meaning in life and mental health. 3. Clarify contribution of meaning in life to survivors' mental health.
METHODS

Study framework
Based on a review of previous studies, a study framework was developed ( Fig. 1 ) that illustrates the relationship among losses, stress related to changes in daily life, meaning in life, and mental health. In this framework, disaster and relocation causes losses and eventually stress related to changes in a survivor's daily life. Losses and stress related to changes in daily life then affect mental health, while meaning in life alleviates the effect of losses and stress on mental health.
Research design and sample
This study used a cross-sectional, descriptive, and correlational design. Convenience sampling was used to select the respondents. Community health cadres, women volunteers for community health, were consulted to select participants who met the inclusion criteria of: (1) living in the relocation area and having experienced the 2010 Mount Merapi eruption; (2) between 18 (legal age of adulthood in Indonesia) and 60 years old; and (3) capable of verbally communicating in Indonesian. The health cadres were also consulted to exclude people with psychological distress that interferes with the activity of daily living.
this research was conducted. Written consent in Indonesian was obtained from the participants to secure their right to self-determination. Participation in this study could be emotionally demanding because this study aimed to inquire into personal loss and stress related to changes in daily life after the eruption and relocation. Therefore, the participants' rights to non-maleficence, autonomy, and confidentiality were guaranteed.
Data collection
This study was conducted between September and October 2013, 3 years after the Mount Merapi eruption, in two relocation areas with people from the most damaged villages. Data were collected using questionnaires to assess the respondents' demographic data, losses, stress related to changes in daily life, meaning in life, and mental health. During data collection, an Indonesian researcher read out the questionnaires to the respondents in order to help them understand the written questions. Then the respondents circled their selected answers. Indonesian undergraduate students, who had received training in data collection, helped some respondents comprehend some questions.
Selection of measurement methods
A demographic questionnaire and four other questionnaires were used to measure experiences of losses, stress related to changes in daily life, meaning in life, and mental health.
Demographic data
A demographic questionnaire assessed the characteristics of the respondents and their experiences of relocation and eruption. The questionnaire included questions on the respondents' age, gender, marital status, religion, education, name of relocation area, eruption experience, period of relocation, and evacuation experience.
Survivors' experience of loss
A questionnaire on survivors' experience of loss was administered to assess the respondents' experiences of loss after the eruption. The questionnaire included questions about the respondents' experiences in loss of family members or friends, housing, crops, livestock, and of being less engaged in livelihood activities. The questionnaire asked whether respondents experienced losses or not. If they confirmed that they experienced losses, they were asked to specify the loss.
Measuring stress related to changes in daily life Based on the study by Riad and Norris (1996) and on our observation during a preliminary study conducted between February and March 2013, stress was defined as "distress caused by changes in environment, daily activities, and social relationships". The questionnaire consisted of 15 items and asked about the frequency of respondents experiencing stress related to changes in daily life, including environmental stress, domestic stress, and relational stress. Environmental stress assessed the frequency of the survivors feeling stress related to the greater distance required to travel to their farmland, noise from their neighbors, closer neighboring houses, a smaller space for livestock, a smaller house with less room, and a smaller garden. Domestic stress assessed Copyright © 2018 Disaster Nursing Global Leader Degree Program stress related to owning less furniture, receiving less income, experiencing a decrease in labor, and engaging in fewer physical and communal activities. Relational stress assessed stress related to new conflicts with neighbors, friends, relatives, and within a survivor's family. The respondents selected frequency options including "never get stressed" (scored 0), "rarely get stressed" (scored 1), "often get stressed" (scored 2), and "always get stressed" (scored 3). The maximum score for the stress related to changes in the daily life questionnaire is 45.
To examine the construct validity of the questionnaire, exploratory factor analysis using principal component analysis with varimax rotation was performed. The analysis revealed three factors with an Eigenvalue >1. These three factors showed a 50.3% variance in stress related to changes in daily life. Factor loading ranged from 0.41 to 0.81. However, one item about relational stress (conflict within family) did not load substantially on the factor of relational stress. Thus, moving the item into relational stress decreased factor loading from 0.41 to 0.26. The Cronbach's ¡ coefficient for the total score of the stress related to changes in the daily life questionnaire in the current study was 0.83. For a newly developed questionnaire, the corrected item-total correlations were acceptable (Grove, Burns, & Gray, 2013) .
Measuring meaning in life
The Life Attitude Profile-Revised (LAP-R) questionnaire developed by Reker (2009) was used to measure meaning in life. The LAP-R comprises six dimensions, namely purpose (PU), coherence (CO), choice/responsibleness (CR), death acceptance (DA), existential vacuum (EV), and goal seeking (GS). LAP-R consists of 48 items or eight items for each dimension, which were rated on a seven-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). Dimension scores were calculated by subtracting the item scores from each dimension. Thus, each dimension score ranged from 8 to 56. The total score was derived by summing the dimension scores of purpose, coherence, choice/responsibility, and death acceptance, which was then deducted by the existential vacuum and goal-seeking scores: [PU + CO + CR + DA ¹ (EV + GS)]. Thus, the total score ranged from ¹80 to 208.
Permission for translation and use of LAP-R in this study was obtained from the author, Dr. Garry T. Reker. The LAP-R was translated from English into Indonesian using back-translation. Cronbach's ¡ coefficient for the total score of the LAP-R questionnaire in the current study was 0.78.
Assessing mental health
The respondents' mental health was assessed by using a Self-Reporting Questionnaire (SRQ-20) developed by the World Health Organization. The questionnaire was comprised of 20 binary (yes or no) questions. Each of the 20 items was scored 0 when indicating that the symptom was absent and 1 to indicate that the symptom occurred during the past month. Thus, the maximum score was 20, with a higher score indicating greater likelihood of mental health problems (Beusenberg & Orley, 1994) . In the previous study, the cut-off point score varied from 3/4 to 11/12 (Beusenberg & Orley, 1994) . In this study, a SRQ-20 score of ²7 indicated the possibility of mental health problems. Giang, Allebeck, Kullgren, and Van Tuan (2006) recommend using the cutoff point of ²7 for communities in rural areas. The Cronbach's ¡ coefficient for the SRQ-20 in the current study was 0.74.
Data analysis
Data were analyzed using SPSS (Version 16; Statistical Packages for the Social Sciences; Chicago, IL) for Windows. The descriptive statistics, including frequency and percentage, were used to present the categorical data of demographics, losses, frequency of stress related to changes in daily life, and mental health symptoms. Meanwhile, the descriptive statistics including mean, median, range, or standard deviation were applied to analyze continuous data of demographics, total relocation stress, total score of meaning in life and total score of mental health.
The Mann-Whitney U-test or Kruskal-Wallis test were used to examine the differences in SRQ-20 score according to the respondents' gender, education, disaster experience, and loss. The Spearman rank test was applied to examine the correlation among continuous data of age, frequency of evacuation, stress related to changes in daily life, meaning in life and mental health. A p value of less than 0.05 was considered statistically significant.
The independent variables that were significantly associated with mental health were further analyzed using hierarchical multiple linear regression analysis. Hierarchical multiple linear regression analysis was conducted to examine the contribution of meaning in life to mental health after controlling for other variables that have a correlation with mental health. All binary responses were dummy coded. The scatter plots of the standardized residual and standardized predicted residual were also examined prior to the hierarchical multiple regression analysis to assess the violation of the assumption of Disaster Nursing Global Leader Degree Program normality, linearity, and homoscedasticity (Polit, 2010) . Multicollinearity was tested by obtaining the tolerance value from a multiple regression analysis. A tolerance value higher than 0.1 rejects the assumption of multicollinearity among independent variables (Polit, 2010) . The tolerance value in the regression analysis, with mental health as the dependent variable and the independent variables being losses, stress of changes in daily life, and meaning in life, was 0.872-0.926 (>0.1). Therefore, the result rejects the assumption of multicollinearity.
RESULTS
Characteristics of respondents
A total of 204 survivors gave consent to participate in this study, among which 196 (96%) of the respondents gave valid responses and were included in the data analysis. Table 1 describes the respondents' characteristics and experiences of disaster. The average age of the total respondents was 40.0 (SD = 9.8) years, with a range of 18-60 years. Most of the respondents were female (172; 87.8%), married (177; 90.3%), and Muslim (194; 99.0%). Nearly one-third of the respondents had completed elementary school.
Among the respondents, 115 survivors were relocated to relocation area "A" and 81 survivors were relocated to relocation area "B". On average, the respondents had been permanently relocated for approximately 1 year (M = 11.9, range = 2-18 months, SD = 1.9). When the eruption occurred, over half of the participants (128; 65.3%), were already evacuated, while the other respondents reported directly experiencing the eruption, which included seeing hot ashes or lava.
Losses, stress related to changes in daily life, meaning in life and mental health Losses Table 2 shows the number and percentage of the respondents who experienced loss of family/friends, loss of housing, loss of crops, and loss of livestock. Approximately 29% of the respondents experienced the loss of family/friends. Family members included spouses, children, fathers, and uncles. Most of the respondents (92.9%) reported loss of housing. Over three-quarters of the respondents reported loss of property. The type of property lost included loss of housing (92.9%); loss of crops (77.0%), such as seasonal vegetables, tropical fruits, and coffee trees; and loss of livestock (74.5%), such as cows, goats/sheep, and chickens. In addition, nearly 80% of the respondents reported less engagement in livelihood activities, such as less engagement in farming, raising livestock, milking cows, collecting grass, collecting wood, volcanic sand mining, sales, and others. Table 3 shows the number of respondents who reported stress related to changes in daily life in the relocation area (never stressed, rarely stressed, often stressed, or always stressed). Most of the respondents appeared not to suffer from stress related to changes in daily life. However, this study reveals that almost one-quarter of the respondents Table 4 describes the respondents' meaning in life scores. Meaning in life consists of positive subscales: purpose (M = 39.5, SD = 6.4), coherence (M = 44.1, SD = 5.8), choice (M = 42.0, SD = 6.6), death acceptance (M = 38.9, SD = 8.3) and negative subscales: existential vacuum (M = 29.6, SD = 7.1) and goal seeking (M = 41.7, SD = 5.1). The respondents' average total meaning in life score was 92.9 (SD = 19.3) with the actual score ranging between 33 and 128 (potential score range = ¹80-208).
Stress related to changes in daily life
Meaning in life
Mental health
The respondents' mean score for the SRQ-20 was 5.3 (SD = 3.4). Nearly one-third (30.1%) of the respondents scored ²7 in the SRQ-20, suggesting possible mental health problems. More than half of the respondents reported symptoms, such as becoming easily tired (62.2% of respondents), feeling nervous (52.6%), and often suffering from headaches (51.5%). Approximately 27-36% of the respondents reported experiencing sleeping problems, stomach problems, not being able to think clearly, difficulty in decision-making, lack of appetite, feeling frightened, and feeling tired. Of this, 12.8-17.9% of the respondents reported shaking hands, loss of interest, not enjoying activities, crying more, feeling worthless, feeling unhappy, poor digestion, daily work suffering, and not feeling useful. Five respondents (2.6%) The Spearman rank correlation test was used to examine the correlation between SRQ-20 scores and other continuous data, such as demographic characteristics (age and frequency of being evacuated), stress related to changes in daily life, and meaning in life (Table 5) . Analysis revealed a moderate positive correlation between stress related to changes in daily life and mental health problems (r s = 0.407, n = 171, p = 0.000); and a weak negative correlation between meaning in life and mental health problems (r s = ¹0.259, n = 171, p = 0.001) and stress related to changes in daily life (r s = ¹0.281, n = 171, p = 0.000). In addition, comparative analysis revealed respondents with mental health problems had significantly lower meaning in life scores than respondents without mental health problems (Z= ¹2.355, n = 186, p = 0.019).
Contribution of meaning in life to mental health
Hierarchical regression analysis was conducted to examine the contribution of meaning in life to mental health problems after controlling for loss and stress related to changes in daily life. First, losses were entered into stage one. In the second stage, the stress related to changes was added to control meaning in life, which was entered in stage three (Table 6 ). The first stage of hierarchical regression analysis shows that the variables of loss had a statistically significant negative contribution to mental health problems (F (2,173) = 7.41, p < 0.01) and accounted for 7.9% of variance in mental health problems. In the second stage, adding the variable of stress related to changes in daily life to the analysis explained an additional 15.5% of variance in mental health problems and the positive change in R 2 was statistically significant (F (3,172) = 17.45, p < 0.001). However, adding the variable of meaning in life in the third stage , change of R 2 between models. Independent variables: loss of housing, loss of crops, stress of changes, and meaning in life. Dummy variable: 1 = loss and 0 = no loss. LAP-R, Life Attitude Profile-Revised Questionnaire.
Copyright © 2018 Disaster Nursing Global Leader Degree Program only added 0.8% of variance in mental health. Together, the four variables accounted for 24.1% of the variance in mental health problems. Stress related to changes in daily life contributes to mental health problems with a higher beta value (¢ = 0.370, p < 0.001), followed by the loss of housing (¢ = ¹0.183, p < 0.05) and loss of crops (¢ = ¹0.173, p < 0.05). In contrast, meaning in life does not significantly contribute to mental health problems (¢ = ¹0.092, p > 0.05) when controlled by the variables of loss and stress related to changes in daily life.
DISCUSSION
Losses, stress related to changes in daily life and mental health
This study found that the participants experienced loss of family/friends, property, and livelihood activities. This study also found possible mental health problems among 30% of the participants. These results corroborate the finding of a previous study by Warsini, Buettner, Mills, West, and Usher (2015) .
Furthermore, this study found that the participants experienced stress related to changes in daily life, including environmental stress (e.g., a long distance to farmland and noisy neighbors) and domestic stress (e.g., less income and change in labor). The results support those of a previous study that found relocated disaster survivors experience stress related to housing after relocation, such as an increase in crowding and decrease in number of rooms (Riad & Norris, 1996) .
Relationship between losses, stress related to changes in daily life, meaning in life and mental health
The results of comparative analysis revealed that loss of housing and loss of crops are negatively associated with mental health problems, meaning that survivors who lost their housing or crops were less likely to have mental health problems than the no-loss survivors. The results of negative association differ from the positive association found in previous studies conducted by Cerdá et al. (2013) and Goto et al. (2006) . These different results may be explained by resettlement conditions. The previous studies were conducted with non-relocated and nonpermanently relocated disaster survivors. While the survivors in the previous studies were able to return to their original houses, the survivors in this study were permanently relocated, meaning they had to give up their own houses and land even though they were intact. It can be more difficult for the survivors to give up undamaged houses and crops.
The correlation analysis reveals stress related to changes in daily life has a positive relationship with mental health problems, while meaning in life has a negative association with mental health problems. The result of a positive correlation between stress related to changes in daily life and mental health corroborates the results of a previous study conducted by Riad and Norris (1996) . The result of a negative association between meaning in life and mental health problems corroborates the results of previous studies conducted by Feder et al. (2013) and Riaz, Riaz, and Batool (2014) .
Contribution of meaning in life to mental health
While correlation analysis revealed that meaning in life is negatively correlated with mental health problems, the results of regression analysis showed little explanatory power of meaning in life on mental health when loss and stress related to changes in daily life were controlled. Meanwhile, stress related to changes in daily life significantly contributes to mental health problems. Taken together, these study results partly support previous studies' results, which found that meaning in life not only correlates with, but also contributes to mental health (Feder et al., 2013; Riaz et al., 2014) . The greater significance of the stress related to changes in daily life may be explained by the difference in resettlement conditions. The previous studies were conducted with nonpermanently relocated disaster survivors. However, this study was conducted with respondents who not only experienced the suffering associated with the disaster itself but also experienced permanent relocation. In the current study, more than one-quarter of the relocated survivors reported experiencing stress related to changes in daily life as a result of the greater distance between their farmland and their new homes. Stress related to changes in daily life seemed to be a major concern for relocated disaster survivors 3 years after the eruption.
Another possible explanation for the lack of significant contribution of meaning in life to mental health lies in the different dimensions measured for meaning in life in the questionnaires used in this and previous studies. While this study used the LAP-R, which measured dimensions of purpose, choice, coherence, death acceptance, goal seeking, and existential vacuum, other studies measured purpose (Feder et al., 2013) and present meaning (Riaz et al., 2014) . The difference in dimensions measured by various questionnaires may explain the inconsistent results.
Nursing implication
The findings of this study have implications for mental Deal (2011) explained that nurses often encounter patients experiencing pain and suffering and they help these patients to find meaning in their suffering. She recommends such interventions as "listening to and witnessing suffering", "creating a healing environment", and "inviting reflection on suffering" (p. 205). These interventions are applicable to disaster survivors who are distressed and need help dealing with daily life stress. These efforts can help them to recover, maintain and promote their mental health.
Limitations and further study
A limitation of this study is that the majority of respondents were female (87.8%). The majority of female respondents may be related to the large number of men traveling to the fields or mountains for farming and other livelihood activities during the day. The high proportion of female respondents possibly has an influence on the incidence of higher mental health problems (30.1%), as women have been reported to have more severe mental health problems than men (Aksaray, Kortan, Erkaya, Yenilmez, & Kaptanoglu, 2006) . Further studies with relocated male survivors are recommended, thus allowing study results to be generalized for male survivors.
Another limitation is that this study used a crosssectional design to examine the influence of meaning in life on decreasing mental health problems. It is difficult to know which variable may influence the others when conducting a cross-sectional study. It can be used to infer a time sequence when evidence or theory guides the analysis (Polit & Beck, 2008) . Although the data in this study were analyzed based on the evidence, the authors consider that the cross-sectional design is weak in terms of its ability to examine a time sequence, and recommends further study using a longitudinal study to clarify the influence of meaning in life on the diminished mental health among disaster survivors.
The other limitation is related to the meaning in life questionnaire used in this study. The LAP-R questionnaire was used for the first time in Indonesia and has not been tested for cultural relevance. However, the Cronbach's alpha of this study's questionnaire was within an acceptable range level (Grove et al., 2013) . A previous study found that meaning in life is influenced by culture (Steger, Kawabata, Shimai, & Otake, 2008) . Hence, further studies need to take into consideration specific cultural aspects of meaning in life within the local community that are not measured by the LAP-R questionnaire.
CONCLUSION
This study shows that losses and stress related to changes in daily life contribute to mental health problems among relocated disaster survivors, while meaning in life does not show a direct contribution to mental health. This study recommends that trained nurses need to perform interventions to help disaster survivors deal with the difficulties of changes in daily life, thus protecting these survivors from further mental health problems. As meaning in life is negatively correlated with mental health problems and stress related to changes in daily life, nursing support to help the survivors find meaning in life may alleviate psychological distress related to relocation stress.
